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CLOUD, ON PALLADIUM FOUND IN GOLD. 411 

inoxidable metals; and, in this respect, on a par with gold, sil- 
ver, and platinum; and that it has been found in a native 
combination with gold ; without the presence of platinum, or 
any other metal. 

Gold has never been found pure in nature; it has hitherto 
always been found alloyed with silver or copper; mostly a 
combination of both, and frequently other metals. The gold 
which was the subject of my experiments, appears to have 
been alloyed with palladium only; if any of the other known 
metals had been present, except silver and platinum, they would 
have been indicated by preliminary experiment 2d. — Silver 
would have been discovered by experiment 1st; and platinum 
by experiment 4th. It is self-evident, that this alloy was native; 
for no man would have been at the trouble and expense to 
purify the gold and separate the palladium from platinum, the 
only source from whence palladium had been heretofore obtain- 
ed; and where it exists only (agreeably to Doctor Wollaston's 
experiments, confirmed by my own,) in the proportion of one 
half of one per cent., merely for the purpose of combining 
them with an intention of fraud; as none of the metals injures the 
colour of gold so much, and renders it so suspicious as palladium; 
and which would necessarily lead to a detection of the imposi- 
tion. If fraud therefore had been intended, platinum would 
have answered the purpose much better; as it is not separated 
from gold by the usual process of assaying. 



No. LXII. 



Observations on the Geobgy of the United States, explanatory of a 
Geological Map. By William Maclure. 

Read January 20th, 1809. 

NECESSITY dictates the adoption of some system, so 
far as respects the classification and arrangement of names 
the Wernenan appears to be the most suitable, First, Because 
it is the most perfect and extensive in its general outlines, and 
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secondly, The nature and relative situation of the minerals in 
the United States, whilst they are certainly the most extensive 
of any field yet examined, may perhaps be found to be the 
most correct elucidation of the general exactitude of that theory, 
as respects the relative position of the different series of rocks. 
Without entering into any investigation of the origin or first 
formation of the various substances, the following nomenclature 
will be used. 

Class 1st. Primitive Rocks. 

1. Granite, 8. Porphyry, 

2. Gneiss, 9. Sienite, 

3. Mica slate, 10. Topaz-Rock, 

4. Clay slate, 11. Quartz-Rock, 

5. Primitive Limestone, 12. Primitive Flinty-Slate, 

6. Primitive Trap, 13. Primitive Gypsum, 

7. Serpentine, 14. White-Stone. 

Class 2d. Transition Rocks. 

1. Transition Limestone, 4. Transition Flinty-Slate, 

2. Transition Trap, 5. Transition Gypsum. 

3. Grey Wacke. 

Class 3d. Ffatz or Secondaiy Rocks. 

1. Old Red Sandstone or 1st 7. Third Flcetz-Sandstone, 

Sandstone Formation, 8. Rock-Salt Formation, 

2. First or Oldest Flcetz-Lime- 9. Chalk Formation, 

stone, 10. Floetz-Trap Formation, 

3. First or Oldest Flcetz-Gyp- 1 1. Independent Coal Forma- 

sum, tion, 

4. 2d or Variegated Sandstone, 12. Newest Floetz-Trap Form a» 

5. 2d Flcetz-Gypsum, tion. 

6. 2d Flcetz-Limestone, 

Class Uh. Alluvial Rocks. 

1. Peat, 5. Nagel flub, 

2. Sand and gravel, 6. Calc-tuff, 

3. Loam, 7. Calc-sinter. 

4. Bog iron ore, 
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To the east of Hudson's river, the primitive class prevails, 
both in the mountains and the low lands, decreasing gradually 
as it proceeds south; it is bounded on the side of the ocean by 
the vast tracts of alluvial formation which skirt the great gra- 
nite ridge, while it serves as a foundation to that immense su- 
perstructure of transition and secondary rocks, forming the 
great chain of mountains that occupy the interior of the con- 
tinent to the westward. 

The primitive to the eastward of Hudson's river constitutes 
the highest mountains, while the little transition and secondary 
that is found, occupies the low grounds. To the south of the 
Delaware, the primitive is the first rock, after the alluvial for- 
mation of the ocean, the lowest step of the stair, that mounts 
gradually tnrough the different formations to the top of the 
Alleghanys. 

To the eastward of the State of New- York, the stratification 
runs nearly north and south, and generally dips to the east, 
looking up to the White Hills, the most elevated ground; in 
New- York State, and to the southward and westward, the stra- 
tification runs nearly N. E. and S. W. and still dips generally 
to the east. All the rivers east of the Delaware, run nearly north 
and south, following the stratification, while the southern rivers 
incline to the S. E. and N. W. direction. 

Throughout the greatest part of the eastern and northern 
States, the sea washes the foot of the primitive rock; commen- 
ces the deposition of that extensive alluvial formation at Long- 
Island, increasing in breadth to the south, forming a great part 
of both the Carolinas and Georgia, and almost the whole of 
the two Floridas and Lower Louisiana. The coincidence 01 the 
Gulf-stream, with all its attendant eddies, depositions, &c. &c. 
rolling along this whole extent, from the Gulf of Mexico to 
Nantucket, may create speculative ideas on the origin of this 
vast alluvial formation, while the constant supply of caloric,* 
brought by that sweeping current from the tropics, may per- 
haps account for the sudden and great change in the tempera- 
ture of the climate, within the reach of the Atlantic. 

* About 100 miles S. E. of Nantucket, in the month of September, Fahrenheit's thermo- 
meter in the sea stood at 78°, while the air was only 66, and the sea in soundings 61. 
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The great distance occupied by the same, or similar sub- 
stances, in the direction of the stratification, must strike the ob- 
server; as in the primitive rocks, the beds of primitive limestone 
and Dolomite (containing in some places crystallized felspar 
and tremolite) which are found alternating with Gneiss, for ten 
miles between Dover, State of New- York, and Kent, State of 
Connecticut, appear forty miles north, at Stockbridge, Con- 
necticut, and eighty, miles south, between Singsing and Kings- 
bridge, New- York; where, after crossing the Hudson river and 
dipping under the trap and sandstone formation in New- Jersey, 
they most probably re-appear in the marble quarries, distant 
from twelve to fourteen miles N. W. of Philadelphia, — a range 
of nearly 300 miles. 

There is a bed of magnetic iron ore, from eight to twelve 
feet thick, wrought in Franconia, near the White Hills, New- 
Hampshire; a similar bed in the direction of the stratification, 
six miles N. E. of Phillipstown, on the Hudson river; and still 
following the direction of the stratification, the same ore occu- 
pies a bed of nearly the same thickness at Ringwood, Mount- 
Pleasant, and Suckasunny, in New- Jersey, losing itself as it ap- 
proaches the end of the primitive ridge, near Blackwater, — a 
range of nearly 300 miles. 

Instances of the same occur in the transition and secondary 
rocks; as the Blue ridge from the Hudson river to Dan river, 
consists of rocks of much the same nature, and included in the 
same formation. 

That no volcanic productions have yet been found east of the 
Mississippi, is not the least of the many prominent features of dis- 
tinction between the geology of this country and that of Europe, 
and may perhaps be the reason why the Wernerian system, so 
nearly accords with the general structure and stratification of 
this continent. 

It is scarce necessary to observe, that the country must be 
Considered of the nature of the^rrf rock that is found in place, 
even should that rock be covered with thirty or forty feet of 
sand or gravel, on the banks of rivers, or in valleys; for ex- 
ample, the city of Philadelphia stands on primitive rock, 
though at the Centre-square, thirty or forty feet of sand and 
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gravel must be penetrated, before the Gneiss rock, which as- 
certains the formation, is found. 

Beginning at the bay of Penobscot (to the northward and 
eastward of which most probably the primitive descends through 
a gradual transition to the secondary, and thus into the Inde- 
pendent coal formation, found in such abundance in Nova 
Scotia;) and proceeding south, the sea coast is primitive to Bos- 
ton, where the transition covers it as far as Rhode- Island. 

ALLUVIAL FORMATION. 

On the south east side of Long-Island the alluvial begins, 
occupying more than the half of that island; its western and 
northern boundaries are marked by a line passing near Amboy, 
Trenton, Philadelphia, Baltimore, Washington, Fredericksburg, 
Richmond, and Petersburg in Virginia, a little to the westward 
of Halifax, Smithfield, Aversborough and Parker's Ford on Pe- 
dee river, in North Carolina, west of Cambden near Columbia, 
Augusta on the Savannah river, Rocky Landing on the Oco- 
nee river, Fort Hawkins on the Oakmulgee river, Hawkins- 
town on Flint river, and running west, a little southerly, across 
the Chatahouchee, Alabama and Tombigby rivers, it joins the 
great alluvial bason of the Mississippi a little below the Natchez. 

The ocean marks the eastern and southern limits of this ex- 
tensive alluvial formation, above the level of which it rises con- 
siderably in the southern States, and falls to near the level of 
the sea, as it approaches the north. 

Tide water in all the rivers from the Mississippi to the Roan- 
oke stops at a distance from thirty to one hundred and twenty 
miles short of the western limits of the alluvial; from the Ap- 
pomatox to the Delaware, the tide penetrates through the allu- 
vial, and is only stopped by the primitive ridge. 

The Hudson is the only river in the United States where the 
tide passes through the alluvial, primitive, transition, and into 
the secondary, in all the northern and eastern rivers, the tide 
runs a small distance into the primitive formation. 

Through the whole of this alluvial formation, considerable 
deposits of shells are found ; and a bank of shell limestone be- 

I i 
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ginning in North Carolina, and running parallel to, and within 
the distance of from twenty to thirty miles of the edge of the 
primitive through South Carolina, Georgia, and part of the 
Mississippi Territory; in some places this bank is soft, with a 
large proportion of clay, in others, hard, with a sufficiency of 
the calcareous matter to be burned for lime, large fields of the 
same formation are found near cape Florida, and extending 
some distance along the coast of the bay of Mexico; in some situ- 
ations, the calcareous matter of the shells has been washed away, 
and a deposit of silicious flint has taken their place, forming a 
porous flinty rock, which is used with advantage for mill-stones. 

Considerable deposits of bog iron ore, occupying the lower 
situations, and many of the more elevated and dividing ridges 
between the rivers are crowned with a sandstone and pudding- 
stone, the cement of which is bog iron ore. 

Quantities of ochre, from bright yellow to dark brown are 
found in abundance in this formation, in flat horizontal beds al- 
ternating with other earths in some places; in others in kidney 
form masses from the size of an egg to that of a man's head, 
in form resembling much the flint found frequently in chalk 
formations. 

PRIMITIVE FORMATION. 

The south east limit of the great primitive formation is co- 
vered by the north western boundary of the alluvial forma- 
tion from the Alabama river in the Mississippi Territory, (near 
which it is succeeded by the transition and secondary forma- 
tions) to the east end of Long- Island, with two small excep- 
tions; the first near Augusta on the Savannah river, and near 
Cambden in South Carol ma, where a stratum of transition clay- 
slate intervenes, and from Trenton to Amboy, where the oldest 
sandstone formation covers the primitive along the edge of the 
alluvial. 

From Rhode-Island (the greatest part of which is transition 
rock) to Boston, the primitive touches a transition formation, 
which most probably extends to the eastward, until it meets 
the alluvial along the sea coast by Elizabeth island, cape Cod 
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&c. &c. the eastern edge of the primitive from Boston to the 
bay of Penobscot is bounded by the ocean. 

The north western boundary of this extensive range is mark- 
ed by a line running to the eastward of lake Champlain, twen- 
ty or thirty miles westward of Connecticut river, to the west- 
ward of Stockbridge, twelve miles east of Poukepsy, skirting the 
high lands, then crossing the Hudson river at Philipstown, by 
Sparta about ten or fifteen miles east of Eastown, on the Dela- 
ware, three miles east of Reading on the Schuylkill, and a lit- 
tle west of Middletown on the Susquehannah, where it joins 
the blue ridge, and continues along it to Magotty Gap; from 
thence to four miles east of the lead mines at Austinville, and 
following a south western direction, by the stoney and iron 
mountains, six miles S. E. of the warm springs in Buncomb 
county, North Carolina, to the eastward of Hightown on the 
Cousee river, and a little to the westward of the Talapousee 
river, it meets the alluvial near the Alabama river, which runs 
into the bay of Mexico at Mobile. 

In general the strata of this primitive rock run from a north 
and south to a north east and south west direction, and dip al- 
most universally to the south east at an angle of more than 45 
degrees from the horizon ; the highest elevation is towards the 
north western limits, which gradually descends to the south east 
where it is covered by the alluvial, and the greatest mass, as 
Well as the highest mountains, are found towards the northern 
and southern extremities of the north western boundaries. 

The outline of the mountains of this formation is generally 
circular waving, in detached masses, with rounded Hat tops, as 
the white hills to the north, or conically waving in small 
pyramidal tops, as the peaks of Otter, and the ranges of hills 
to the south; (has the climate any agency in the forms of the 
northern and southern mountains?) their height does not ap- 
pear to exceed six thousand feet above the level of the sea, 
except perhaps the white hills, it is even probable that those 
mountains are not much higher. 

Within the limits prescribed to this primitive formation, there 
is a range of secondary, extending with some intervals from 
the Connecticut to the Rappahannock rivers, in width generally 
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from fifteen to twenty five miles, bounded on the north east 
from Connecticut river to New-Haven, by the sea, where it 
ends, to recommence on the south side of Hudson river; trom 
Elizabeth town to Trenton, it touches the alluvial. From a lit- 
tle above Morrisville on the Delaware to Norristown, Maytown 
on the Susquehannah, passing three miles west of York, Han- 
over, and one mile west of Frederick town, it is bounded by, 
or rather appears to cover a tongue of transition, which occu- 
pies progressively a diminishing width as far south as Dan river. 

This secondary formation is interrupted alter it passes Fre- 
dericktown, but begins again between Monocasy and Seneca 
creeks, the north eastern boundary crossing the Potomac, by 
the west of Centerville, touches the primitive near the Rap- 
pahannock, where it finishes. On the north west side it is bound- 
ed by the primitive, from some distance to the westward of 
Hartford, passing near Woodbury, and recommencing south of 
the Hudson, passing by Mornstown, Germantown, &c. to the 
Delaware; after which it continues along the transition, by the 
east side of Reading, Grub's mines, Middletown, Fairfield, to 
near the Potomac, and recommencing at Noland's ferry, runs 
along the edge of the transition to the westward of Leesburg, 
Haymarket &c. to near the Rappahannock. 

All this secondary appears to be the oldest red sandstone for- 
mation, though in some places about Leesburg, Reading &c. 
the red sandstone only serves as cement to a pudding, formed 
of limestone of transition, and other transition rock pebbles, 
with some quartz pebbles. Large beds of greenstone trap and 
wacke of different kinds, cover in many places this sandstone 
formation, and form the small hills, or long ridges which occur 
so frequently in it. 

The stratification in most places runs from an east and west 
to ajiorth east and south west course, and dips generally to the 
N. W. at an angle rriost frequently under 45 degrees from the 
horizon, covering both the primitive and transition formations, 
at every place where their junction could be examined; and 
in some places, such as the east side of the Hudson (where the 
action of the water had worn away the sandstone) the smooth 
water-worn primitive was covered with iarge roiled masses of 
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greenstone trap to a considerable distance, the hardness and so- 
lidity of which had most probably survived the destruction of 
their sandstone foundation; may not similar derangements be 
one of the causes of the broken and unconnected state of this 
formation? 

Prehnite and zeolite are found in the trap of this formation ; 
considerable deposits of magnetic iron ore at Grubb's mines are en- 
veloped, and have their circular layers intersected by green- 
stone trap, on a ridge of which this extensive cluster of iron 
ore appears to be placed. 

Grey copper ore has been found in the red sandstone forma- 
tion near Hartford and Washington in Connecticut; atScheuy- 
ler's mines in Jersey, copper pyrites and native copper have been 
found. The metallic veins on Perkiomen creek, containing 
copper pyrites, blende, and galena, are in the same formation ; 
running nearly north and south, across the east and west direc- 
tion of the red sandstone; a small bed from an half to three 
inches thick of brown or tile copper ore is interspersed and fol- 
lows the circular form of the iron beds at Grubb's mines. 

Besides the sandstone formation, there is included within the 
described limits of the primitive, a bed of transition rocks, run- 
ning nearly S. W. from the Delaware, to the Yadkin river, 
dipping generally to the south east 45 degrees or more trom 
the horizon ; its width is from two to fifteen miles, and runs 
from the west of Morrisville, to the east of Norristown, passes 
Lancaster, York, Hanover, Fredericktown, Bull run mountain, 
Milton, foot of Pig river, Martinsville, and finishes near Mount 
Pilot, between the Delaware and Rappahannock; it is partiaHy 
covered by the red sandstone formation, and is in the shape of 
a long wedge, the thick end, touching the Delaware, and the 
sharp end, terminating at the Yadkin. 

This range consists of beds of blue, grey, red and white small 
grained transition limestone, alternating with beds of grey wackc 
and grey wacke-siate; with granular quartzose rocks, and a great 
variety of transition rocks, not described or named in any trea- 
tise yet published ; much of this limestone is intimately mixed 
with grey wacke-slate, other portions of it contain so great a 
quantity of small grained sand, as to resemble Dolomite, and 



420 OBSERVATIONS ON THE GEOLOGY 

perhaps might with propriety be called the transition Dolomite, 
in many places veins and irregular masses of silex, variously 
coloured (mostly black) run' through it, and considerable beds 
of fine grained white marble, fit for the statuary, occur. 

Limestone spar runs in veins and detached masses, through 
the whole of this formation, both it, and the grey wacke- 
slate contain quantities of cubic pyrites; galena has likewise 
been found near Lancaster, and many veins of the sulphate 
of barytes traverse this formation, which runs about lb to 30 
miles south east, and nearly parallel to the great transition for- 
mation. A similar formation, about fifteen miles long, and two 
to three miles wide, occurs on the north fork of the Catabaw 
river, running along Linville and John's mountains, near to the 
Blue ridge; a bed of transition rock, commencing on Green 
pond mountain, Jersey, runs through Suckasunny plains, in- 
creasing in width as the primitive^ range decreases, until it joins' 
the great transition formation between Easton and Reading.— 
On the west side of this partial transition formation, from the 
Potomac to the Cataba, between it and the great western tran- 
sition range, a series of primitive rocks intervenes, something 
different from the common primitive, having the structure of 
gneiss; with little mica, the scales of which are detached and 
not contiguous; much felspar, rather granular than crystallized; 
mica-slate, with small quantities of scaly mica ; clay-slate, rather 
soft and without lustre, the whole having a dull earthy fracture, 
and gritty texture, partaking of transition and primitive, but 
not properly belonging to either; this rock is always found on 
the edge of the primitive, before you come upon the transition, 
but no where in such quantities as in this range; there are ma- 
ny varieties of it, so that it imitates almost every species of the 
common primitive rocks, but differing from them, by having 
a dull earthy fracture, gritty texture, and little or no crystalli- 
zation. 

About ten or twelve miles west of Richmond, in Virginia, 
there is an independent coal J m motion, twenty to twenty five miles 
long, and about ten miles wide, it appears to be not far distant 
from the range of the red sandstone formation, it is situated in an 
oblong bason accompanied by whitish jrceswne, slaty clay, &V. 
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with vegetable impressions, as well as most of the other attendants 
of that formation; this bason lays upon, and is surrounded by 
primitive rocks. It is more than probable that within the limits 
of so large a mass of primitive, more partial formations of se- 
condary rocks may be found. 

A great variety of mineral substances is found in this pri- 
mitive formation, such as garnets in the granite, from the size 
of a pin head to the head of a child; staurotuie; andalusite; epi- 
dtite in great abundance; tremohte; all the varieties ol : magnesian 
rocks; emerald, touching graphic granite and disseminated in the 
granite of a large extent of country; aduiaria; tourmaline; horn- 
blende; sulphate of barytes; anagonile &c. 

From the number already found, in proportion to the little 
research that has as yet been employed, there is every reason 
to suppose, that in so great an extent of crystalline formation, 
almost every mineral which has been discovered in similar si- 
tuations on the ancient continents, will be found on this. 

The metallic substances which are found in this primitive, 
are generally extensive like the formation. Iron pyrites run 
through vast fields, principally of gneiss, and mica-slate; magne- 
tic iron ore forms vast beds, from ten to twelve feet thick, 
generally in a hornblende rock, occupying the higher elevations, 
as at Franconia, high lands of New-York; the Jerseys; Yellow 
and Iron mountain, in the west of North Carolina, &c. &c. 
Black, brown, and red hernatitic iron ores are found in Connec- 
ticut and New-York, &c. Crystals of octahedral iron ore are dis- 
seminated in granite (some of which have polarity, as at Bruns- 
wick) and in many varieties of the magnesian genus; black lead 
exists in beds from six to twelve feet wide, traversing the States 
of New-Y'ork, Jersey, Virginia, Carolina, &c. X alive and grey 
copper ore occur near Stanardsville and Nicholson's Gap, disse- 
minated in a hornblende and eptdote roik, bordering on the tran- 
sition; molybdena is found at Brunswick, Maine; Chester, Penn- 
sylvania; Virginia; North Carolina, &c. Arstnical pyrites have 
been discovered in large quantities in the district of Maine ; 
rutile, and menachanite exist in a large bed, on the edge of 
the primitive near Sparta, in Jersey, having a large grained 
marble, with menachanite and negnne imbeded in it on one side, 
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and hornblende rock on the other; this bed contains likewise 
large quantities of blende; detached pieces of gold have been 
found in the beds of some small streams in North Carolina and 
other places, apparently in a quartz rock Manganese has been 
found in New- York, North Carolina, &c. Near the confines 
of the red sandstone and primitive formations, a white ore of Co- 
balt has been worked above Middletown on the Connecticut 
river, and it is said near Morristown in New-Jersey. 

The general nature of metallic repositories in this formation 
appears to be in beds, disseminated or lying in masses; when 
in beds (as the magnetic iron ore, and black lead) or disseminated 
as the iron pyrites, octahedral iron ore, Molybdena, &c. they oc- 
cur at intervals through the whole range of the formation ; 
veins to any great extent have not yet been found in this for- 
mation. 

TRANSITION FORMATION. 

This extensive field of transition rocks, is limited on the S. E. 
side from a little to the eastward of lake Champlain, to near 
the river Alabama, by the N. W. boundary prescribed to the 
primitive rocks; on the N. W. side it touches the S. E. edge 
of the great secondary formations, in a line, that passes consi- 
derably to the westward of the dividing ridge, in Georgia, 
North Carolina, and part of Virginia, and runs near it in the 
northern parts of that State, and to the eastward of it in the 
States of Pennsylvania and New-York. 

This line of demarkation runs between the Alabama and 
Tombigby rivers, to the westward of the north fork of the Hol- 
stein river, until it joins the Alleghany mountains near the sul- 
phur springs, along that dividing ridge to Bedford county in 
Pennsylvania, and from thence N. E. to the east side of the 
Catskill mountains on Hudson's river. This line of separation 
of the transition and secondary formations, is not so regularly 
and distinctly traced as in the other formations, many large 
valleys are formed of horizontal, secondary limestone, full of 
shells, while the ridges on each side consist of transition rocks, 
&c. the two formations interlock, and are mixed in many 
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places, so as to require much time and attention to reduce 
them to their regular and proper limits. It is however probable, 
that to the N. W. of the line here described, little or no tran- 
sition will be found, although to the S. E. of it, partial forma- 
tions of secondary may occur. 

The breadth of this transition formation is generally from 
20 to 40 miles, and the stratification runs from a north and 
south to a north east and south west direction, dipping gene- 
rally to the N. W. at an angle in most places, under 45 de- 
grees from the horizon. On the edge of the primitive ; it, in 
some places, deviates from this general rule, and dips for a short 
distance to the south east. The most elevated ground is on the 
confines of North Carolina, and Georgia, along the S. E. limits 
to Maggotty Gap, descending towards the N. W. until it meets 
the secondary; from Maggotty Gap, north easterly, the highest 
ground is on the north west side, sloping gradually towards the 
primitive, which ranges along its south east boundary. 

The outline of the mountains of this formation, is almost a 
straight line, with few interruptions, bounding long parallel 
ridges of nearly the same height, declining gently towards the 
side, where the stratification dips from the horizon, and more 
precipitous on the opposite side, where the edge of the strata 
comes to the surface. 

This formation is composed of a small-grained transition 
limestone, of all the shades of colour from white to dark blue, 
and in some places it is red, intimately mixed with grains of 
grey wacke slate, also of lime spar in veins, and disseminated ; 
siliceous flinty veins and irregular masses, in many places there 
is an intimate mixture of small sand, so as to put on the ap- 
pearance of dolomite, this is in beds from 50 to 5000 feet in 
width ; it alternates with grey wacke, and grey wacke slate, a sili- 
ceous aggregate, having particles of a light blue colour, from 
the size of a pin head to that of an egg, disseminated, in some 
places in a cement of a slaty texture, and in others in a 
quartz cement; a fine sandstone cemented with quartz in large 
masses, often of a slaty structure, with small detached scales of 
mica intervening, and a great variety of other rocks, not descri- 
bed or named by any author, which from their composition 
and situation cannot be classed but with the transition. 

k k 



424? OBSERVATIONS ON THE GEOLOGY 

The limestone, grey wacke, and grey wacke slate, generally oc- 
cupy the vallies; the quartzose aggregates, the ridges; amongst 
which is that called the millstone grit; this must not be con- 
founded with another rock, likewise denominated the millstone 
grit, which is a small grained granite, with much quartz, found 
in the primitive formation ; there are many and extensive caves 
in the limestone of this formation, where the bones of many 
animals are found, as well as the remains of marine insects and 
shells. 

Beds of coat-blende, accompanied by alum slate and black chalk, 
have been discovered in this formation on Rhode Island; the 
Leheigh and Susquehannah rivers; (a large body of alum slate 
which occurs on Jackson's river in Virginia is perhaps only a 
part of a similar formation;) powerful veins of the sulphate of 
barytes cross it, in many places it is granular, as that near Fin- 
castle; or slaty, as in Buncomb county, North Carolina. 

Iron and lead have as yet been the principal metals found in 
this formation; the lead in the form of galena, in clusters, or 
what the Germans call stock-zcerck, as at the lead mines on New 
river, Wythe county, Virginia ; the iron is disseminated in the 
form of pyrites; hematitic and magnetic iron, ores, and conside- 
rable quantities of the sparry iron ore occur in beds and they are 
likewise disseminated in the limestone. 

SECONDARY FORMATION. 

The south east limit of this extensive formation is bounded 
by the irregular border of the transition, from between the Ala- 
bama and Tombigby rivers, to the Catskill mountains. On the 
north west side it follows the shore of the great lakes, and lo- 
ses itself in the alluvial of the great bason of the Mississippi, oc- 
cupying a surface from 200 to 500 miles in breadth. 

Its greatest elevation is on the south east boundary, from 
which it falls down, almost imperceptibly, to the north west 
and mingles with the alluvial of the Mississippi, having an out- 
line of mountain, straight and regular, bounding long and pa- 
rallel ranges of a gradually diminishing height as they approach 
the N. W. limits. An almost horizontal stratification, or the stra- 
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ta waving with the inequalities of the surface, distinguishes this 
from the two preceding formations. 

Immense beds of secondary limestone, of all the shades from 
light blue to black, intercepted in some places by extensive 
tracts of sandstone and other secondary aggregates, appear to 
constitute the foundation of this formation, oii which reposes 
that great and valuable formation, called by "Werner the inde- 
pendent coal formation, extending from the head waters of 
the Ohio, with some interruptions, all the way to the waters of 
the Tombigby, accompanied by its several usual attendants, 
slaty clay and freestone with vegetable impressions &c. but in no 
instance that I have seen or heard of, is it covered or does it al- 
ternate with any rock resembling basalt, or indeed any of those 
called the newest fleet % trap formation. 

Along the S. E. boundary, not far from the transition, a rock- 
salt and gypsum formation has been found ; on the north fork 
of Holstein not far from Abington, and on the same line south 
west from that in Green county and Pidgeon river, State of 
Tennessee, it is said considerable quantities of gypsum have been 
discovered; from which, and the numerous salt licks and salt 
springs which are found in the same range, as far north as lake 
Oneida, it is probable, that this formation is on the same great 
scale, which is common to all the other formations on this con- 
tinent: at least rational analogy supports the supposition, and 
we may hope one day to find, in abundance, those two most 
useful substances, winch are generally found mixed or near 
each other in all countries that have been carefully examined. 

The metallic substances which have been already found in 
this formation, are iron pyrites, disseminated, both in the coal 
and limestone; iron ores, consisting principally of brown, sparry 
and clay iron stone, in beds; galena, whether in veins or beds is 
not ascertained. The large deposits of galena at St. Louis on the 
Mississippi, have been described as detached pieces, found co- 
vered by the alluvial of the river, of course not in place; all 
the large specimens which I have seen, were rolled masses, 
this rather confirms the opinion, that they were not found in. 
their original places. 
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On the great Kanawa river, near the mouth of Elk river, 
there is a large mass of black (I suppose vegetable) earth, so 
soft, as to be penetrated by a pole from 10 to 15 feet deep; out of 
the hole thus made, a stream of hydrogene gas frequently issues, 
which will burn for some time. In the vicinity of this place 
there are constant streams of thvXgas, which it is said when once 
lighted will burn for weeks, a careful examination of this place, 
would probably throw some light on the formation of coal and 
other combustible substances, found in great abundance in this 
formation. 

From near Kingston on lake Ontario, to some distance below 
Quebec (as far- as I can recollect, not having my note-book 
here) it is principally primitive; and from all the information 
I could collect, that great mass of continent, lying to the north 
of the 46th degree of latitude, for a considerable distance to the 
west, consists mostly of the same formation; from which it is 
probable, that on this continent, as well as in Europe and Asia, 
the northern regions are principally occupied by the primitive 
formation. 

The foregoing observations are the result of many former 
excursions in the United States, and a knowledge lately acqui- 
red by crossing the dividing line of the principal formations, 
in 15 or 20 different places, from the Hudson to Flint river; 
as well as from the information of intelligent men, whose situ- 
ation and experience, make the nature of the place near which 
they live familiar to them; nor has the information that could 
be acquired from specimens, when the locality was accurately 
marked, been neglected, nor the remarks of judicious travellers. 

Notwithstanding the various sources of information, much 
of the accuracy of the outlines of separation between the for- 
mations, must depend on rational analogy; for instance, be- 
tween Maggotty and Rockfish Gaps, a distance of upwards of 
sixty miles, I found in six different places which were exa- 
mined, that the summit of the blue ridge divided the primitive 
and transition formations: I of course concluded, that in pla- 
ces where I had not examined (or which from their nature 
could not be examined) the blue ridge from Maggotty Gap to 
Rockfish Gap, was the boundary of the two formations. 
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The map of the United States on which those, divisions are 
delineated, though I believe the best yet published, is exceed- 
ingly defective in the situation and range of mountains, cour- 
ses and windings of rivers &c. but as the specimens which 1 
collected every half mile, as well as the boundaries of the dif- 
ferent formations, are from the positive situations of the differ- 
ent places, the relative arrangement of the map cannot change 
them, but must become more exact, as the geographical part 
is made more accurate. 

In adopting the nomenclature of Werner, I do not mean to 
enter into the origin or first creation of the different substances, 
or into the nature and properties of the agents which may have 
subsequently modified or changed the appearance and form 
of those substances; I am equally ignorant of the relative pe- 
riods of time in which those modifications or changes may have 
taken place; such speculations are beyond my range, and pass 
the limits of my inquiries. All that I mean by a formation, is 
a mass of substances (whether adhesive, as rocks; or separate, 
as sand and gravel;) uniform and similar in their structure and 
relative position, occupying extensive ranges, with few or no 
interpolations of the rocks belonging to another series, .class, or 
formation; and even where such partial mixtures apparently 
take place, a careful examination will seldom fail to explain 
the phenomenon without shaking the general principle, or 
making it a serious exception to the rule. 

In the account of the metals and minerals, it is not intended 
to give a list of the number, extent and riches of the metallic 
and mineral repositories; the nature of the ore or mineral, with 
a description of its relative position, in regard to the surround- 
ing substances, is the principal object of geology, which cannot 
be understood by microscopic investigation, or the minute ana- 
lysis of isolated rocks and detached masses; this would be like 
the portrait painter dwelling on the accidental pimple of a line 
face : the geologist must endeavour to seize the great and pro- 
minent outlines of nature; he should acquaint himself with her 
general laws, rather than study her accidental deviations, or 
magnify the number and extent of the supposed exceptions, 



428 ASTRONOMICAL OBSERVATIONS. 

which most frequently cease to be so when judiciously exa- 
mined. 

Should this hasty and imperfect sketch, call forth the atten- 
fion of those possessed of more talents and industry for the ac- 
curate investigation of this interesting subject, the views of the 
writer will be fully accomplished. 
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Astronomical Observations made at the HavannabyJ. J. de Ferrer ; 
and communicated by him to the Society. 

Latitude of the Havanna 23° 08' 24" N. 

1 809. April 3d, Emersion of Saturn from the « . 

Apparent time. 

Emersion of the ring of Saturn. . . . 1122 44,5 very exact} *• .. . 
Exterior contact ortotal emersion of the planet. 1123 49,0 Idem. frromtneoD- 

Total emersion of the ring 1124 19,0 Idem. 3 

April 29. Eclipse <£ 
Emersion of Tycho, beginning. . . . 8 14 15 

end. 8 14 59 

End of the Eclipse 8 35 25 

April 29, Occultation of la, and 2a t£t <C. 
Immersion la & illuminated limb. . . . 11 06 25,8} 

Immersion 2a ■£> illuminated limb. . . 11 13 21,0 C Observations very exact. 

Emersion 2a sQ: obscure limb. . . . 12 31 51,8j 

June 23. Occultation of la ■& and 2a ■& 6. 
Immersion, obscure limb la £<-. . . . 7 42 40,8 very exact. 

Immersion, obscure limb 2a £- 7 51 52,8 very exact. (cloud. 

Emersion, illuminated limb, 2a s±. . . 9 18 32,0 may be 6" less on acct. of a 

June 28. Occultation of /3 Capricorn <£. 
Immersion, illuminated limb, C . . 15 4120,4 very exact. 

Emersion, obscure limb, S 16 54 53,5 very exact. 

The times mentioned are apparent.— Magnifying power of the Telescope 100 —The 
accuracy of the above observations may be depended on. 



(tJ D ^l model and description of a machine for steering a vessel of ani) 
burden, with ease and perfect safety to the steersman, has been laid before 
the Society, for which an Extra Magellanic-premium of a gold medal of the 
value of twenty dollars was awarded by the Society to the inventor, Mr. James 
Humphreys of Philadelphia. But the communication, which cannot be well 
understood without aplate, came too late to be conveniently inserted in the pre- 
sent volume. It shall, however, appear in the next. 

END OF VOL. VI. 



